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Antistatic pptes of thermoplastic polymers (esp. polyethylene, 
polystyrene, polypropylene, polybutadienestyrene, 

polyacrylonitrile-butadiene-styrene) are improved by introducing into 
the mass or applying onto the surface salts of benzthiazolium having 
the formula: (where Rl is 8-18C alkyl or napthenyl; R2 is H1-5C alkyl 
or napththenyl; R2 is H 1-5C alkyl or (CH2CH20)x H where X=l-1.5, and 
A- is C1-, Br-, 1-, S042-, C104-, CH3S04-, N03-, (CH3)2P04-, C6H5S032- 
or 0CO(CH2)n CH3 where n = 0-16). These salts are water-insoluble, and 
are more effective than know antistatic agents, esp. with respect to 
low- and high-density polyethylene (Ss=3.3 x 1012 . The salts are 
introduced into the molten polymers in an amt of 0.1-8 wt . %. for 
surface application, 0.1-3 wt . % solns are used. 
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FIpeiuiaraeMoe H3o6peTeHHe othochtch k cno- 
co6y aHTHCTaTHHecKOH o6pa6oTKH TepMon.na- 
CTH^Hbix nojiHMepoB nyreM HaHeceHHn Ha hx no- 

BepXHOCTb H.TCK BBe^eHHH B MaCCy CO^efi a30TCO- 

Aepwamnx reTepouHK/iHnecKHX coeflHHeHHH. 

H3BecTeH cnoco6 aHTHcraTHHecKofi o6pa6oTKH 
c noMombK) a30TC0Aep>KamHX reTepouHioiHHe- 

CKHX COeAHHeHHH. 

npe^jiaraeMMfi cnoco6 aHTHCTa-nmecKOH oG- 
pa6oTKH TepMon^acTHHHbix nojiHMepoB (Hanpw- 
Mep no.rtH3TH.neHa, noJiHCTHpojia, no.nHnponH.rie- 
Ha, no^n6yTazineHCTHpojia, nojiHaKpHJioHHTpmi- 
SyTaAHeHCTHpo.ia) 3aiauoqaeTCH b HaHeceHHH 
Ha noBepxHOcrb h/ih BBeAeHHH b Maccy b KaMe- 
CTBe cojieft a30Tco,aep>KamHx reTepouHKJiH^ecKHx 
coeAHHeHHH co/ieA 6eH3THa30JiHH aneAyiomeH 
cJjopMyjibi; 



rA e Ri — a/iKHJibHbiH paAHKaji C 8 — Ci 8 h/ih Ha- 

(J)T6HHJlbHbIH paAHKa/I (oCTaTOK Ha- 
(})TeHOBblX khc/iot) ; 
R 2 _-H t ajiKH/ibHbifi paAHKaji Ci— C5 HJ1H 
— (CH 2 CH 2 0)xH, w x= 1 — 15; 

A- = CI- Br- I- SO™, CIO4", CH a S0 4 ~ 





NOr, (CH,).PO«- C.H ft S0 3 ^ 

hjih auH^bHHH paAHKa/i -OCO (CH 2 )nCH 3 
(r^e n = 0— 16). 

-5 HanpHMep, no/iyHeHHbie . oSpaaubi no.riH3TH.ne- 
Ha hh3koh h bhcokoh n/iOTH0CTH no npeA-narae- 
MOMy cnoco6y 'npw bbcaghhh b Maccy nojiHMepa 
cojieft 6eH3TH330JiHH odJiaAaiOT p s 6,7- 10 8 — 
— 7, 1 • 10 10 Om npH TeMnepaiype 20±3°C h ot- 

10 HoarrejibHoft B;ia>KHOCTH 65±r5% h hmciot npe- 
Aeji TeKynecTH npw pacTfl>KeHHH (a t ) 100 — 
245 Krc/cM 2 , npefleji npoHHOCTH npH pacTH>KeHHH 
(cr p ) 120—140 Krc/cM 2 h oTHOCHTe/ibHoe yjMHHe- 
HHe npw pa3pbiBe (e%) 160—620%. 

15 ripw noBepxHOCTHOM HaHeceHHH Ha noJiHMepu 
co/ieii 6eH3THa30/iHH no npe^araeMOMy cnoco- 
6y S s ofipasuoB cocraB/ifleT 6,9- LO 6 2,4- 10 10 Om 
npH TeMnepaiype 20±3°C h OTHOCHTejibHofi 
BJia>KHOCTH 65±5%. 

ripHMeHneMbie no npe/iJiaraeMOMy cnocooy 
cojih 6eH3THa30JiHH o6.naAa!OT noBbiuieHHOH bo- 

AOCTOHKOCTblO (HC paCTBOpHIOTCH B BOA^) « HpO- 
HBJIfliOT 60^ee BblCOKHH aHTHCTaTH^eCKHH 3<}>4)eKT 

25 npH BBeAeHHH b Maccy no/wsTH/ieHa hh3koh h 
BbicoKoft nyioTiiocTH no cpaBHeHHio c HaH6ojiee 

3(J)C})eKTHBHbIMH npOMblUIJieHHblMH aHTHCTaTHIO- 
MH THna aJIKaMOHOB, KOTOpbie paCTBOpHMbl B BO- 

Ae hjth cMeuiHBaKDTCfl c Heft (p a 3,3 • 10 12 Om h 
30 60/iee) . 



COJIH 6eH3TH330JIHH H3HOCHT Ha nOBepXHOCTb 
nOJIHMepOB H3 paCTBOpOB KOHUeHTpaUHH 0,1 — 

3,0 Bee. % hjih bboaht b Maccy nOJIHMepOB B 
KOJinqecTBe 0,1—8,0 Bee. %. 

BBeAeHHe coiieft 6eH3TH330JiHH b pacnjiaB no- 
jiHMepoB bo3M(J>kho o6biHHbiMH cnocofiaMH: Ha 
Ba^buax, b n^acTOCMecHTe^e Twna «BeH6epH» 
hjih b SKCTpy^epe. 

npHMep 1, ilHCKH AHaMeTpOM 58 MM H 

tojiiuhhoh 2 mm H3 dojihcthpoji a norpyncaioT H3 

-*0 C B.3%-HbI H paCTBOp ftOAHAa 3-OKTHJl6eH3TH- 

asojina b aueTOHe h cymar npw KOMHaTHoft TeM- 
nepaType b BepTmcajibHOM nojioHceiWH b Tene- 
Hne I cyTOK. p s o6pa6oT3HHbix TaKHM cnoco6oM 

wS s Ti§? aMfleT 1,3,1010 0m npH TeMne p fl - 

65^5% " 0TH0CHTejIbH0fi BJiamHocTH 

npHMep 2. #HCKH AHaMCTpOM 58 MM H TOJi- 
mHHofi 2 mm hs nojiH6yTaAHeHCTHpojia norpv- 

>K 3I OT H3 20 C B 3%-Hblft paCTBOp HOAHAa 3-OK- 

THJToeH3THa3o^iHH b aueTOHe h cyuiar np H kom- 
HaTHOH TeMnepaiype b BeprifKajibHOM nojio^ce- 

HHH B TMeHHe I CyTOK. Ps 06 P a60TaHHblX T3KHM 

cnocooOM o6pa3UOB cocTaBJiaeT 9,7- 10 9 Om tidh 

IZ^l^ 20 ^ H OTHOCHTeilbHOft BJiaL 
HOCTH 65±S%. 

"Ilp-HMep 3. ZUckh MaMeTpoM 50 mm h 

TOJIIUHHOH 1 MM H3 nOJIHSTHJieHa HH3K0H HJIOT- 

hocth norpyacawr Ha 20 c b 3%-huh pacrBop 
HOMaa 3-OKTHJi0eH3THa 3 ojiHH b aueTOHe h cy- 
maT np H KOMHaTHoft TeMnepaType b BepTHKajib- 
hom nojiojKeHHH b TeweHHe 1 cyTOK. Ps o6pa6o- 

9 a / H info n KHM cnoco6oM oSpasuoB cocTawHeT 
^,4-10 1B Om npH TeMnepaType 20±3°C h otho- 

CHTeJIbHOH BJI3JKHOCTH 65±5%. 
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ripHMep 4. 

K)T Ha 20 C B 2%-HfaIH paCTBOp XJIODHiia 2-OKrw 

5 3THJi-3-oKTafleiiHJi6eH3THa30JiHa b aueTOHe h cy- 
maT np H KOMHaraofl TeMnepaType b wJfflKaS- 
hom nojiojKeHHH b TweHHe 1 cyrox p! P oKS 

10™ oTnn Cn ° C060M ° 6pa3 « 0B ' C ° C « 
n p h m e p 5. 

AHCKH AHaMeTpOM 50 MM h tojiiuhhoh 1 MM 
h 3 nojiHnponHJieHa norpyjKam Ha 20cB2%-Huft 
?k2S!«".°^ a 2 - OKC ^^-3-OKTa^ 6e H „ U 3 

TH330jlHfl B aueTOHe H CyiUaT n PH KOMH3THOH 

TeMnepaType b BepT„ K a^/ H0M noUeZ e °e 
«HHe 1 cyTOK. Ps 0 6pa6oTaHHbix tbkhm cnoco- 

65±5% " 0TH0CH ' r ^ tH °fi BJja^HOCTH 

FIpHMep .6. 

u/nnn" flH3MeT P 0M 5 8 MM H TOJIIUHHOft 2 MM 

25 »„ f ^""^"^^^""PO^ norpy- 
25 «aroT Ha 20 c b 2%-huh pacTBop xaopiuia 2-ok- 
CH3TH^3-0KTa fl euH^eH3THa3 0J iHH b aue^oue H 

CymaT n P H KOMH3THOH TOtafepaType B MDTH- 

Ka^HOM nojiojKeHHH b Te>ieH H e 1 cvtok Ds 06- 

30 L a eT°l H 7 H m 7 T n HM Cn ° C060M o6 P a 3«OB co P CTa B - 
*> JiasT 2J -10 7 Om np H TeMnepaType 20-t-3°C h 

OTHOCHTeJIbHOH BJI3JKHOCTH 65±6% ~ 

npHMepw 7—32. 

nn?^" 6eH3THa30 ^"« H3HOCHT H3 , nOBepXHOCTb 

no^nMepoB T3K *e, K a K b npHMepax 1-6 
35 Pe3yjibTaTW.npHBeAeHbi b Ta6ji. 1. 
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T a 6 ji hi* a I 



y^ejibHoe nosepxHOCTHOe conpOTHBJi chhc nojiHMOpoa npa noBepXHOCTHOM HaHeceHHH 

ccuieft 6eH3THa30nmi 









KoHueHTpa- 




npHMep, 


IlOJIHMep 


Cojib 6eH3T*ia30jiHft 


uhr pacr- 
BOpa aHTH- 




MV 




cTaTHKa, 
Bee. % 




7 

i 


riOJIHSTHJieH 
MJ3KOH* nJIOTHO- 


BpoMHii 2-MeTH^-3-Hacj)TeH}i^6eH3TH- 

a30^HH 


1,0 


9,0-10' 




CTH 






4,6108 


8 




Cy^btfaT 2-neHTHJi-3-AO,aeuHji- 


2,0 






66H3TKa30JIHH 




6,0. 107 


9 




XJIOpHfl 2-OKCH9THn-3-OKTaiieUK^- 


0,5 






4, 5, 6, 7-TerparHflpo6eH3Tna30flHH 




8,4.10* 


10 


riOJIHSTHJieH 
HH3K0H* 
IIJIOTHOCTH 


XilOpHU 2-OKCH9THJI-3-OKTafleUH^I- 

4, 5, 6, 7-TeTparHjipo6eH3THa30JiHH 


2,0 


II' ' 


• 




0,1 


3,1 108 


12 


riO^HSTHJieH 
BHCOKOl! 


nepx^opaT 2-no^HOKCH3THji-(Ha 15 
MO^efl)-3-Ha4iTeHHiideH3THa30nHfl 


2,0 


1, 040« 




IIJIOTHOCTH 






7,8-107 


id 


* 


MeTHJicyJib<f>aT 2-OKCH9THJi-3-OKTa- 


2,0 






fleUHJl6eH3THa30^Hfl 




1,910* 


14 
l*i 


» 


Rnduun 9-nv/*uQTU ir - 3 - i*wra fTf*TlWJT. 
DUUMtlJ; ^~UKLli3 T JrlJt ~*J-* va 1 dACUnw" 

4, 5, 6, 7-TeTparH^po6eH3THa30JiHfl 












15 




» » 


2,0 


1,9 10' 


16 




V\omn 2-oKCH9TH^-3-OKTajieuHfl- 


2,0 


6,1 10> 






4, 5, 6, 7-TeTparnjipo(5eH3THa30/inH 




8,8- 10 7 


17 


noJirniponHJieH 


HHTpaT 2-nOJIHOKCH9THJl (Ha 10 


2,0 




M0jie&)-3-Ha$TeHHJi6eH3THa3OJiHfl 




6, M0' 


18 




AueTar 3-OKTaAeun Ji6eH3THa30JiHS 


2,0 




* 


• » 


0,5 


5,3-108 


20 


m 


Cyjib<j>aT ' 2-neHTHJi-3-jiojienHJ- 
4, 5, 6, 7-TeTparHiipo0eH3THa3OJiHfl 


2,0 


6,9- 10? 


21 


riOJHCTHpO^ 


ilHMeTa(t)OC(J)aT 2-OKCH9THJI-3-OKTa- 


2,0 


3,0107 




AeuH.i6eH3THa30Ji>ifl 






22 


* 


m ■ 


0,5 


1,0-10* 


*o 


riOJIHCTHpO^ 




2 0 


9,0-10* 




15 MO^e8)-3-Ha<{)TeHH^-4, 5 t 6, 7- 
TeTparH^po6eH3THa30flHfl 






24 


* 




1,0 


4,3107 


25 


nojiHOyTaflHeH- 

CTHpOA 


BeH30cy^b4)OHaT 2-okch9thji-3- 

OKTHJl6eH3THa30JIHH 


2,0 


1 ,2 10 9 


26 


* 


ByTHpaT 2-MeTHA-3-OKTaaeuHJi- 

6eH3THa3CWlHfl 


2,0 


5,0 10' 


27 




AeuH^-4, 5, 6, 7-TeTparHApo6eH3TH- 

a30/IHH 


2,0 


1,3- lQ 7 


28 


nojmaKpH/io- 

HHTDW JlfivTfl • 

fill J L/fl "vt * W 

^HeHCTHpOJl 


CTeapaT 2-OKCHaTHJi-3-Ha<{)TeHH;i- 

(5eH3THa30JIHH 


2,0 


3.4-I0 9 


29 




HnTpaT 2-no^koKCH9TH^ (Ha 10 


2,0 


3,010' 




M0Jieft)-3-Ha(J)TeHHfl-4» 5, 6, 7-TeTpa- 

rHApOOeH3TH 830 JIH H 






30 




JlHMeTa({)OC(J)aT 2-OKCH9THJI-3-OKTa- 


2,0 


6,9*109 




Aeiwn-4, 5, 6, 7-TeTparH*po6eH3- 

TH330JIH3 






31 






0,1 


9,7-lOe 


32 




5eH3ocy/ibc})OHaT 2-okch9Thji-3- 
okthji-4, 5, 6, 7-reTparKApo6eH3TH- 


2,0 


5,1 10* 



446522 



T a 6 ji h u a 2 



Cbobctbb nojiHMepOB npH BsefceHHH cojieft 6eH3THa30JiHH b Maccy noJiHMepa 



flpHMep, 






Ko-umecTBO 










riojiHMep 


COJI b 6eH3 T H 3 30JIH fl 


Bemecraa, 




«t. 






J* 


UocAcHHOrO B 




xrc 


Krc 








..... 


no^HMep, 
Bee. % 

/o 




CM* 


CM* 




35 


1 1 win 3 i hjixzh 




0,5 


6,0I0 10 


110 


125 


600 




HH3KOH 


4, 5, 6, 7-TeTparHjipo6eH3THa30JiHB 




T1J10TH0CTH 














o\j 


■ 


• ■ 


1,0 


8,1- I0» 


105 


130 


610 


0/ 


* 


riepxjiopai 2-no^HOKCH9TH^ (Ha 15 


2,0 


6,010" 


100 


120 


550 






MOJiefi)-3-na4)TeHH^6eH3THa30JiHH 


do 


- 


AueTaT-3-OKTaAeuHJi -6eH3THa30flMa 


2,0 


1.0-I0 10 


115 


130 


580 


'39 


* 


HHMeTacjjoctJiaT 2-okchsthji-3-ok- 


0,2 


7,1-1010 


118 


135 


620 






TaAeuHJi-4, 5, 6, 7-TeTparHflpo6eH3- 








T»a30/IHR 












40 


» 


* * 


2,0 


8,4-109 


120 


130 


600 


41 


IlOJIHSTHJieH 




2,0 


3,0- 10" 


240. 


135 


300 




BtJCOKOH 












IUIOTHOCTH 














42 




BympaT 2-MeTHJi-3-OKTa ) neuHJi6eH3- 


4,0 


8,0-10" 


235 : 


130 


240 






TH330JIHH 






43 


* 


MOflHfl 2-OKCH9TH^-3-OKTaAeOHJI- 


8,0 


5,010 9 


220 


124 


160 






4, 5,-6, 7-TeTparHApo6eH3THa30JiHH 




44 




Mem/icyjibcjiaT 2-OKCH3TH/i-3-OKTa- 
^eUH^-4, 5, 6, 7-TeTparH^po6eH3Tna- 

30J1HB 


1,0 


6,010«° 


245. 


140 


320 



IlpHMep 33. riOJlH3THJieH HH3KOH IIJIOTHOCTH 

cMeuiHBaiOT c 4 Bee. % xjiopnaa 2-okch3THJI-3- 
OKTaAeuH^6eH3THa3o^HH Ha Bajimax npH TeM- 
nepaiype 135±5°C b Te^eHHe 7 mhh. FIojiyMeH- 
Hbie o6pa3uu o6jiaflaiOT p 6 6,7- 10 s Om npn TeM- 
neparype 20db3°C h OTHocHTeJibHoft bj]3>khocth 
65±5% h HMeroT a t 105 kf/cm 2 a p 135 Krc/cM 2 h 
e=530%, 

n p H M e p 34. riOJIH3TH^eH BHCOKOH nJiOTHo- 
cTH CMeuiHBaiOT c 4 Bee. % xjiopH^a 2-okch- 
3THJi-3-0KTaAeuH^6eH3THa30JiHH Ha Bajifauax npH 
TeMnepaType 155±5°C b TeneHHe 7 mhh. Flojiy- 
HeHHbie o6pa3Ubi o6jiaj*aiOT p s 8,2- 10 9 Om npn 
TeMnepaType 20±3°C h oTHOCHTejibHOH BJia>K- 
HOCTH 6'5±5% H HMeKDT at 225 Krc/cM 2 , 
a P 130 Krc/cM 2 k e=220%. 

ripHMepu 35 — 40. BBeaeHne cojiew 6eH3TH- 
a30^HH b nojiHMep ocymecTBJifliOT TaK >Ke, KaK 
b npHMepe 33. 

CBoficTBa o6pa3UOB npHBe^eHbi b TaoVi. 2, 

n p h m e p hi 41 — 44. BBe^eHHe coJien 6eH3TH- 
a30JiHfl b ncnHMep ocymecTBJiniOT TaK >Ke, ksk 
b npHMepe 34. 

CBOHCTBa o6pa3UOB npHBejoteHU b TadJi. 2. 



10 



15 



n p e ;j Me t H3o6peTeHHH 

Cnoco6 aHTHCTaTHwecKOH o6pa6oTKH TepMO- 
nJiacTH^Hbix nojiHMepoB nyTeM HaHeceHHH Ha no- 
BepxHocTb hjih BBeAeHHH b Maccy cojieii M-re- 

TepOUHKJIHHeCKHX COeUHHeHHH, o't ji h h a K> m H H- 
ca TeM, qTo, c uejibK) yjiymneHHH aHTHCTaTHMe- 
CKHX CB0HCTB IIOJlHMepOB, b : Ka*iecTBe cojieft 
N-reTepOUHKJIHMeCKHX COe£HHeHHH npHMeHHIOT 

cojih 6eH3THa30JiHH cJieayiomeH 4>opMyjibi: 



o-c _-■ cue 



rae Rj — ajiKHJibHbiH pa^HKaji C 8 — C i8 hjih Ha- 
(j)TeHHJlbHblH paAHKaji' 
R2 — H, ajiKHJibHbiH paAHKaJi Ci— C 6 hjih 
20 — (CH,CH 2 0)xH, rAex=l — 15, 

A- -CI- Br- 1-, SO~, ClOr, CH,S0 4 ~, 

N0 3 ", (CHi) t P0 4 -, C t H,SO~ 

HJIH aUHJIbHblH paflHKaji 
25 ~OCO(CH a )nCH B (w n = 0— 16). 
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